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lines for the finished products should include APC, E. coli, and S. aureus.
These parameters are useful to evaluate faulty processing and/or handling
practices such as inadequate heating, cross-contamination with raw prod-
uct, contamination from workers, and inadequate refrigeration which may
create health hazards. For all processed fish and seafoods, the HACCP
system is recommended as the basis for assuring safety and quality and
within this system microbiological guidelines should be implemented where
needed to monitor critical control points.

An examination of microbiological criteria that exist for fishery products
in the various states shows that the most common criterion is that for
shellfish as developed by the NSSP, or one closely resembling that cri-
terion (Martin and Pitts, 1981). However, some states and local regulatory
agencies have additional microbiological criteria for fish and seafoods
(Wehr, 1982). Unfortunately, most of these criteria are not based on sound
data or experience and are impractical from the standpoint of compliance
or enforcement. If there is a need for additional microbiological criteria
these should be based on properly designed and executed studies.

Recently, quality standards have been recommended for frozen crab
cakes, frozen fish cakes, and frozen fishsticks (FDA, 1980, 1981). How-
ever, these products constitute neither a health hazard nor a serious quality
problem. In addition, the methods used to establish "m" and "M" for
these microbiological criteria are inconsistent with the principles on which
the 3-class plan was established (Clark, 1982; ICMSF, 1974; see Chapter 6).
The limit "M" represents the level at which a food is considered defective
and unacceptable because (1) the number of organisms is so high that
shelf-life is unacceptably short, (2) the microbiology is indicative of un-
acceptable sanitary conditions during manufacturing or handling, or (3) the
microbiological data indicate that the product is unsafe or is a health
hazard. "M" for frozen crab cakes, fish cakes, and fishsticks was so
selected that it exceeded 99% of the survey population with 99% confi-
dence. In addition, data used for these criteria were based on bacterio-
logical surveys conducted at the retail level. Because of the potential for
changes in the microbiological characteristics of the food between man-
ufacture (at the plant level) and the time of purchase, it would be difficult
to place the responsibility for an unsatisfactory condition at the retail level
on unsatisfactory processing or handling at the manufacturing level. (For
further discussion of microbiological quality standards, see Chapter 2.)

Assessment of Information Necessary for Establishment
of a Criterion if One Seems To Be Indicated

To implement the recommended HACCP system to assure safety and
quality of fishery products, an up-to-date HACCP system should be de-